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(57) ABSTRACT 
Apollen eliminating apparatus 10 Which is a dust reducing 
apparatus applied to an automobile 12 includes an air 
cleaning apparatus 14 Which is provided independently from 
an air conditioning system of the vehicle and Which is 
disposed on a ?oor 16 in a passenger compartment for 
suctioning air from a loWer position of the passenger com 
partment. The air cleaning apparatus alloWs the suctioned air 
to pass through a ?lter, thereby capturing pollen P in the air. 
With this structure, it is possible to provide a dust reducing 
apparatus capable of reliably eliminating dust such as pollen 
existing in the passenger compartment Within a short time. 
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DUST REDUCING APPARATUS FOR VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority under 35 U.S.C. 
119 from Japanese Patent Application No.2004-182226, the 
disclosure of Which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a dust reducing 
apparatus for reducing an amount of dust and the like such 
as pollen in a passenger compartment of a vehicle such as an 
automobile. 

[0004] 2. Description of the Related Art 

[0005] In recent years, patients suffering from pollinosis 
are increasing. As measures against the pollinosis, a vehicu 
lar air conditioning system for preventing pollen from 
entering into a passenger compartment of an automobile has 
been devised (see Japanese Patent Application Laid-open 
(JP-A) No.8-310230 for example). In such a vehicular air 
conditioning system, a doWnstream portion of an outside air 
introducing port in a duct of the air conditioning system is 
divided into a ?rst and second intake passages, and a pollen 
eliminating ?lter is disposed in the second intake passage. 
The duct of the air conditioning system is provided therein 
With an outside air change-over door for selectively intro 
ducing outside air suctioned from an outside air introducing 
port into the ?rst intake passage or the second intake 
passage. 

[0006] In a season When pollen Which is materials causing 
pollinosis are scattered in ?ne or cloudy Weather, the outside 
air change-over door is controlled such that the door is 
positioned at a location Where outside air is introduced by a 
pollen eliminating ?lter based on signals from a raindrop 
detection sensor and a magnetic detection sensor. With this 
operation, outside air suctioned from the outside air intro 
ducing port of the vehicular air conditioning system passes 
through the pollen eliminating ?lter. Thus, clean air from 
Which pollen in the outside air is eliminated is sent into the 
passenger compartment, and the amount of pollen in the 
passenger compartment is reduced. 

[0007] In the JP-A No.8-310230, a vehicular air condi 
tioning system in Which another pollen eliminating ?lter is 
disposed doWnstream of an inside air introducing port of the 
duct of the air conditioning system is described in addition 
to the above structure. With this structure, it is described that 
not only pollen included in the outside air, but also pollen 
included in the inside air can also effectively be captured 
(eliminated). 
[0008] In the automobile to Which the conventional 
vehicular air conditioning system is applied, hoWever, even 
if the inside air introducing port includes the pollen elimi 
nating ?lter, pollen in the passenger compartment can not be 
eliminated Within a short time. Concretely, the air condi 
tioning system (automatic air conditioner) is usually con 
trolled in a Warm-up control manner. Thus, in the seasons, 
for eXample February to May, during Which cryptomeria 
pollen and the like Which is allergens for many of pollinosis 
patients are scattered, the air conditioning system is not 
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operated until the temperature of heater core, i.e., the tem 
perature of engine Water rises. Pollen Which entered in the 
passenger compartment during driving of the vehicle Will 
not be captured until the air conditioning system is activated, 
and the pollen Will keep scattering and ?oating in the 
passenger compartment until then. 

[0009] Further, although most of pollen naturally drop on 
a ?oor of the passenger compartment, the conventional 
vehicular air conditioning system can not capture the pollen 
on the ?oor. In a heating mode used in the cryptomeria 
pollen scattering season, since the heating air is particularly 
sent from feet area, the pollen on the ?oor Will be caught up 
by the Wind in the passenger compartment. Pollen attached 
to a baggage or clothes brought into the passenger compart 
ment can not easily be eliminated by the air circulated by the 
air conditioning system. 

SUMMARY OF THE INVENTION 

[0010] While taking the above facts into account, the 
present invention provides a dust reducing apparatus capable 
of reliably eliminating dust and the like such as pollen 
eXisting in a passenger compartment Within a short time. 

[0011] A ?rst aspect of the invention is to provide a dust 
reducing apparatus for reducing an amount of dust in a 
passenger compartment of a vehicle, the apparatus includ 
ing: an air cleaning apparatus Which includes a ?lter, and 
suctions air in the passenger compartment from a loWer 
position thereof and causes the air to pass through the ?lter, 
thereby eliminating dust in the air. 

[0012] According to the dust reducing apparatus of the 
?rst aspect, after a passenger gets into the vehicle for 
eXample, the air cleaning apparatus is operated automati 
cally or by means of manual operation of a sWitch. The air 
cleaning apparatus suctions air in the passenger compart 
ment and causes the air to pass through the ?lter, and clean 
air from Which dust such as pollen has been eliminated is 
discharged into the passenger compartment. That is, dust is 
captured by the ?lter. As a result, the amount of dust in the 
passenger compartment is reduced. 

[0013] Since the air cleaning apparatus is provided inde 
pendently from the air conditioning system of the vehicle, 
the operation starting timing is not limited. For eXample, the 
air cleaning apparatus can be operated immediately after the 
passenger gets into the vehicle. Thus, even if dust enters into 
the passenger compartment together With the passenger 
getting into the vehicle, the dust can sWiftly be eliminated by 
the air cleaning apparatus. Since the air cleaning apparatus 
suctions air from the loWer portion in the passenger com 
partment, it is possible to reliably eliminate dust that is 
naturally dropping and dust caught up by the air condition 
ing air (heating air) inside the passenger compartment. 

[0014] Thus, according to the dust reducing apparatus of 
the ?rst aspect, dust such as pollen existing in the passenger 
compartment can reliably be eliminated Within a short time. 

[0015] The dust reducing apparatus of the ?rst aspect may 
further include a control unit Which operates the air cleaning 
apparatus for a predetermined period after the door opening 
of the vehicle is closed. 

[0016] For eXample, if the door opening Which Was 
opened When the passenger got into the vehicle is closed, the 
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control unit detects this fact and starts operation of the air 
cleaning apparatus. Since the air cleaning apparatus is 
operated immediately after the door opening is closed after 
the passenger got into the vehicle, dust can be eliminated 
Within a short time after the passenger getting into the 
vehicle. This predetermined period may be a period until a 
set time has elapsed after the door opening is closed, or may 
be a period until a signal indicating that the dust amount is 
equal to or smaller than a predetermined value is input from 
a dust sensor, or may be a period until a signal indicating that 
the passenger has operated a stop sWitch is input. 

[0017] In the dust reducing apparatus, the air cleaning 
apparatus can be disposed in a seat in the passenger com 
partment or beloW the seat. 

[0018] By disposing the air cleaning apparatus in the seat 
or beloW the seat, the dust reducing apparatus can be 
provided effectively utiliZing the space in the passenger 
compartment. The body of the air cleaning apparatus and the 
suction unit Which suctions air from the loWer position in the 
passenger compartment can be disposed close to each other 
(or provided integrally), such that a pressure loss caused by 
the suction can be reduced, and the air suction ability of the 
air cleaning apparatus can suf?ciently be exhibited. 

[0019] The dust reducing apparatus may further include a 
bloWer Which is disposed in an upper portion of the seat or 
above the seat in the passenger compartment, and Which 
generates an air ?oW ?oWing toWard the air cleaning appa 
ratus Which is disposed in a loWer portion of the seat or at 
a loWer position in the passenger compartment. 

[0020] According to this structure, the bloWer disposed in 
the upper portion of the seat (i.e., at an upper portion of a 
passenger) in the passenger compartment or above the seat 
sends air doWnWard, and generates the air ?oW ?oWing 
toWard the air cleaning apparatus along the passenger on the 
seat. With this structure, it is possible to effectively eliminate 
dust attached to clothes of the passenger and dust around the 
passenger. It is suf?cient for this air cleaning apparatus that 
the air suction unit is disposed in the loWer portion of a seat 
or beloW a seat (the seat need not be the same as the seat in 
Which the air cleaning apparatus is disposed). 

[0021] A second aspect of the invention is to provide a 
dust reducing apparatus Which reduces an amount of dust in 
a passenger compartment of the vehicle, the apparatus 
including: an ion generator for generating ions in the pas 
senger compartment and for negatively or positively charg 
ing dust in the air by the ions, and a dust attracting member 
Which is provided in the passenger compartment, Which is 
charged With opposite polarity as that of the dust so that the 
dust is attached to the member. 

[0022] According to the dust reducing apparatus of the 
second aspect, the ion generator emits ions into the passen 
ger compartment so that dust ?oating or scattered in the air 
in the passenger compartment is positively or negatively 
charged. At this time, When the member to Which dust 
attaches (dust attracting member, hereinafter) is charged 
With opposite polarity as that of the dust, the dust is thereby 
attached to the dust attracting member. Thus, it is possible to 
move the dust in the passenger compartment and to capture 
the dust Without forcibly generating the air ?oW. With this 
apparatus, it is possible to capture the dust sWiftly and to 
reduce the amount of dust in the passenger compartment 
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Without causing all of the air in the passenger compartment 
to pass through the ?lter unlike in the structure in Which the 
dust is captured using the ?lter. 

[0023] Since the dust reducing apparatus is provided inde 
pendently from the air conditioning system of the vehicle, 
the operation starting timing is not limited. Therefore, the 
dust reducing apparatus can be operated immediately after 
the passenger gets into the vehicle. Thus, even if dust enters 
into the passenger compartment together With the passenger 
getting into the vehicle, the dust attracting member can 
capture the dust and sWiftly eliminate the dust. 

[0024] According to this dust reducing apparatus, dust 
such as pollen eXisting in the passenger compartment can 
reliably be eliminated Within a short time. The dust attract 
ing member may be, for eXample, a sunshade or the like 
Which is mounted on an inner surface of a WindoW, or 
supported on a vehicle body and located inside of the 
WindoW. With this structure, since an eXisting part of the 
vehicle is utiliZed, it is possible to prevent the number of 
parts from increasing. 

[0025] In the dust reducing apparatus, the dust attracting 
member can be selectively positioned at a dust attaching 
position in the passenger compartment Where the dust can 
attach to the member, and at a housed position Where the 
dust attracting member is housed in a housing unit provided 
in the passenger compartment. 

[0026] With this structure, When the dust attracting mem 
ber is positioned at the dust attaching position Where the 
member is projecting from the housed position into the 
passenger compartment, the dust attracting member is 
charged and causes dust to attach thereto, and When the dust 
attracting member is positioned at the housed position Where 
the dust attracting member is accommodated in the housing 
unit, the dust attracting member is de-electri?ed and the dust 
can be collected. By collecting the dust in the housing unit, 
Which is isolated from the passenger compartment, it is 
possible to prevent or suppress the dust from being scattered 
in the passenger compartment again. 

[0027] A third aspect of the invention is to provide a dust 
reducing apparatus Which reduces an amount of dust in a 
passenger compartment of the vehicle, the apparatus includ 
ing: a separating unit for separating dust, Which is attached 
to a carry-on article carried into the passenger compartment, 
from the carry-on article; and a capture unit for capturing the 
dust. 

[0028] In the dust reducing apparatus of the third aspect, 
dust attached to a carry-on article such as a bag or jacket 
carried into the passenger compartment is separated from the 
carry-on article by the separating unit, and the capture unit 
captures the dust separated from the carry-on article. Thus, 
dust attached to the carry-on article is reliably eliminated 
and the amount of dust in the passenger compartment is 
reduced. Especially since dust Will be naturally removed 
from the carry-on article, it is possible to prevent dust 
?oating or scattered in the passenger compartment from 
increasing. 

[0029] Since the dust reducing apparatus is provided inde 
pendently from the air conditioning system of the vehicle, 
the timing of starting operation is not limited. For eXample, 
the dust reducing apparatus can start operation immediately 
after the passenger gets into the vehicle for eXample. Thus, 
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even if dust enters into the passenger compartment by being 
attached on to carry-on article(s) carried into the passenger 
compartment at the time When a passenger gets into the 
vehicle, it can swiftly be eliminated. 

[0030] In the dust reducing apparatus, it is possible to 
reliably eliminate dust such as pollen eXisting in the pas 
senger compartment Within a short time. An eXample of the 
capture unit is an air cleaning apparatus Which suctions air 
and alloWs the air to pass through a ?lter to eliminate dust 
in the air, or a combination of an ion generator Which 
charges dust and a dust attracting member to Which the 
charged dust attaches. 

[0031] The dust reducing apparatus may further include an 
accommodating space Which is in communication With the 
capture unit and Which accommodates the carry-on article 
therein, and the separating unit may be provided so as to 
separate the dust from the carry-on article accommodated in 
the accommodating space. 

[0032] According to this structure, the separating unit 
separates dust Which is attached to the carry-on article in a 
state in Which the carry-on article is accommodated in the 
accommodating space, and the capture unit Which is in 
communication With the accommodating space captures the 
dust. Thus, dust attached to the carry-on article(s) is pre 
vented from being scattered in the passenger compartment 
When the dust is separated from the carry-on article by the 
separating unit. 

[0033] In the dust reducing apparatus, the separating unit 
may include an air noZZle Which ejects compressed air into 
the accommodating space. 

[0034] According to this structure, after the carry-on 
article is accommodated in the accommodating space, com 
pressed air is ejected from the air noZZle, and dust attached 
to the carry-on article is effectively separated from the 
carry-on article by this compressed air. By accommodating 
the carry-on article in the accommodating space, dust can be 
effectively separated from the carry-on article using the 
compressed air. 
[0035] In the dust reducing apparatus, the separating unit 
may include a vibrator Which vibrates the carry-on article. 

[0036] According to this structure, the vibrator is incor 
porated in a member on Which a carry-on article is supported 
or hung in the passenger compartment (e.g., an assist grip or 
the like on Which a hanger can be hung), and When a 
carry-on article is brought into the passenger compartment, 
the carry-on article is vibrated. As a result, dust attached to 
the carry-on article is shaken off, and captured by the capture 
unit. This structure is especially suitable to separate and 
capture dust Which has relatively great speci?c gravity and 
Which naturally drops such as pollen. 

[0037] As described above, the dust reducing apparatus of 
the present invention has the eXcellent effect that dust and 
the like such as pollen eXisting in a passenger compartment 
can reliably be eliminated Within a short time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] Embodiment of the present invention Will be 
described in detail based on the folloWing ?gures, Wherein: 

[0039] FIG. 1 is a perspective vieW shoWing an inside of 
a passenger compartment to Which a pollen removing appa 
ratus (dust reducing apparatus) of a ?rst embodiment of the 
invention is applied; 
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[0040] FIG. 2 is a schematic vieW of the pollen eliminat 
ing apparatus of the ?rst embodiment; 

[0041] FIG. 3 is a perspective vieW shoWing an inside of 
a passenger compartment to Which a pollen eliminating 
apparatus of a second embodiment of the invention is 
applied; 

[0042] FIGS. 4A and 4B shoW a pollen eliminating appa 
ratus of a third embodiment of the invention, Wherein FIG. 
4A is a schematic vieW shoWing a state in Which pollen is 
captured, and FIG. 4B is a schematic vieW shoWing a state 
in Which the pollen is collected; 

[0043] FIG. 5 is a perspective vieW shoWing a layout of a 
minus ion generator constituting a pollen eliminating appa 
ratus of a third embodiment; 

[0044] FIG. 6 is a perspective vieW shoWing a layout of a 
sunshade constituting the pollen eliminating apparatus of the 
third embodiment; 

[0045] FIG. 7 is a perspective vieW shoWing an inside of 
a passenger compartment to Which a pollen eliminating 
apparatus of a fourth embodiment of the invention is 
applied; 

[0046] FIG. 8 is a schematic vieW shoWing a pollen 
eliminating apparatus of a ?fth embodiment of the inven 
tion; 

[0047] FIG. 9 is a perspective vieW shoWing a layout of a 
glass case constituting the pollen eliminating apparatus of 
the ?fth embodiment; and 

[0048] FIG. 10 is a perspective vieW shoWing an inside of 
a passenger compartment to Which a pollen eliminating 
apparatus of a siXth embodiment of the invention is applied. 

DETAILED DESCRIPTION OF THE 
INVENTION 

First Embodiment 

[0049] An eXample in Which a pollen eliminating appara 
tus 10 as a dust reducing apparatus of a ?rst embodiment of 
the present invention is applied to an automobile 12 as a 
vehicle Will be described based on FIGS. 1 and 2. 

[0050] FIG. 1 is a perspective vieW shoWing an inside of 
a passenger compartment of the automobile 12. As shoWn in 
FIG. 1, an air cleaning apparatus 14 is provided in the 
passenger compartment of the automobile 12. In the ?rst 
embodiment, the air cleaning apparatus 14 is disposed on a 
?oor 16 under a passenger seat 15 (seat neXt to the driver). 
As shoWn in FIG. 2, the air cleaning apparatus 14 includes 
a body 14A and a suction unit 14B Which are in communi 
cation With each other. A pollen eliminating ?lter 18 and a 
fan 20 are disposed in the body 14A. 

[0051] The air cleaning apparatus 14 is designed such that, 
When the fan 20 is operated, the air cleaning apparatus 14 
suctions air from the suction unit 14B, and discharges this air 
from the body 14A through a pollen eliminating ?lter 18. 
That is, the air cleaning apparatus 14 causes pollen P in the 
air suctioned from the suction unit 14B to be adsorbed by the 
pollen eliminating ?lter 18, and sends the air from Which the 
pollen P has been eliminated into the passenger compart 
ment as clean air. 
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[0052] The air cleaning apparatus 14 (fan 20) is controlled 
by a pollen eliminating ECU (Electronic Control Unit) 22, 
that is a control unit of the present invention, to be operated 
under a predetermined condition. In the ?rst embodiment, 
the pollen eliminating ECU 22 is electrically connected to a 
courtesy sWitch 24. The courtesy sWitch 24 outputs signals 
(Which may be an ON/ OFF signal) corresponding to opening 
and closing states of a door opening 28 of a door 26 (see 
FIG. 1). The courtesy sWitch 24 is used for lighting a 
passenger compartment lamp When the door 26 is operated. 

[0053] The pollen eliminating ECU 22 operates the fan 20 
for a predetermined period on the basis of a signal indicating 
the closed state of the door opening 28 (hereinafter referred 
to as a closing signal) is input from the courtesy sWitch 24. 
This predetermined period may be a period betWeen the 
instant When the closing signal counted by a timer incorpo 
rated in the pollen eliminating ECU 22 is input and the 
instant When a set time has elapsed, or may be a period until 
a pollen sensor (not shoWn) outputs a signal indicating that 
an amount (density) of pollen in the passenger compartment 
has become equal to or smaller than a set value. Instead of, 
or in addition to operating the air cleaning apparatus auto 
matically after the door opening 28 is closed, the pollen 
eliminating ECU 22 may operate the fan 20 based on a 
detection of a manual operation of a pollen eliminating 
sWitch provided on an operation panel of the air condition 
ing system, for example. 

[0054] Next, the operation of the ?rst embodiment Will be 
described. 

[0055] According to the automobile 12 to Which the pollen 
eliminating apparatus 10 having the above-described struc 
ture is applied, When the door opening 28 Which Was opened 
for a driver or a passenger to get into the automobile is 
closed by the door 26, a closing signal is inputted from the 
courtesy sWitch 24 to the pollen eliminating ECU 22. The 
pollen eliminating ECU 22 to Which the closing signal is 
inputted operates the fan 20 for the predetermined period. As 
a result, air in the passenger compartment is suctioned from 
the suction unit 14B of the air cleaning apparatus 14, so that 
air including pollen Which entered into the passenger com 
partment When the driver or passenger got into the automo 
bile passes through the pollen eliminating ?lter 18 and is 
discharged from the body 14A as clean air. 

[0056] The air cleaning apparatus 14 is provided indepen 
dently from the air conditioning system of the automobile 
12. Therefore, unlike in the air conditioning system having 
the conventional pollen eliminating ?lter, the air cleaning 
apparatus can be operated at a desired timing Without 
Waiting until the engine Water temperature rises. In the ?rst 
embodiment, the pollen eliminating apparatus 10 can oper 
ate the air cleaning apparatus 14 immediately after the door 
opening 28 is closed (simultaneously With the closing of the 
door opening 28), and can eliminate the pollen P Within a 
short time after the driver or passenger gets into the vehicle. 
Further, since the pollen eliminating ECU 22 is con?gured 
to automatically activate the air cleaning apparatus 14, the 
air cleaning apparatus starts operation reliably and sWiftly 
after the door opening 28 is closed. 

[0057] The air cleaning apparatus 14, especially the suc 
tion unit 14B, is disposed on the ?oor 16, so that air is 
suctioned from a loWer position in the passenger compart 
ment. Thus, pollen P Which naturally dropped on the ?oor 16 
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and pollen P Which is caught up by the air bloWn out from 
the heater at the feet areas can sWiftly be eliminated. 
Especially, since the body 14A of the air cleaning apparatus 
14 is also disposed on the ?oor 16, the body 14A and the 
suction unit 14B of the air cleaning apparatus 14 can be 
disposed adjacent to each other. Therefore, pressure loss of 
the air suction is reduced, and the air suction ability of the 
air cleaning apparatus 14 can suf?ciently be exhibited. 
Further, since the air cleaning apparatus 14 is disposed 
beloW the passenger seat 15, the pollen eliminating appara 
tus 10 can be provided While effectively utiliZing the space 
in the passenger compartment. 

[0058] According to the pollen eliminating apparatus 10 of 
the ?rst embodiment, pollen P existing in the passenger 
compartment of the automobile 12 can reliably be elimi 
nated Within a short time. 

[0059] Although the air cleaning apparatus 14 is con 
trolled by the pollen eliminating ECU 22 in the ?rst embodi 
ment, the invention is not limited to this structure. Alterna 
tively, the air cleaning apparatus 14 may be operated only by 
manual operation. 

[0060] Further, although only one air cleaning apparatus 
14 is disposed under the passenger seat 15 in the ?rst 
embodiment, the invention is not limited to this structure 
only. For example, the air cleaning apparatus 14 may be 
disposed under the driver’s seat, the back seat, or beloW the 
?oor 16, or plural air cleaning apparatuses 14 may be 
provided and disposed at a distance from each other. Fur 
thermore, one air cleaning apparatus 14 may have plural 
suction units 14B. The invention is not limited to the 
structure in Which the entire air cleaning apparatus 14 is 
disposed on the ?oor 16 as long as air is suctioned from a 
loWer position in the passenger compartment. 

Other Embodiments 

[0061] Next, other embodiments of the invention Will be 
described. Elements and portions identical to those of the 
?rst embodiment are indicated With the same reference 
numerals, and explanation thereof Will be omitted. 

Second Embodiment 

[0062] A pollen eliminating apparatus 30 as a dust reduc 
ing apparatus of a second embodiment of the invention Will 
be described based on FIG. 3. 

[0063] As shoWn in FIG. 3, a pollen eliminating apparatus 
30 includes the air cleaning apparatus 14. The suction unit 
14B of the air cleaning apparatus 14 is disposed on one side 
of a driver’s seat 32 so that the suction unit 14B suctions air 
from relatively upper position of the body of the air cleaning 
apparatus 14. The body 14A (not shoWn) is disposed beloW 
the passenger seat 15 as similar as the ?rst embodiment. In 
the second embodiment, in addition to the suction unit 14B 
shoWn in FIG. 3, the air cleaning apparatus 14 also includes 
another suction unit 14B (not shoWn) Which is suitable for 
suctioning pollen P on the ?oor 16 or pollen P caught up by 
the Wind from the ?oor 16. 

[0064] The pollen eliminating apparatus 30 includes bloW 
ers 34 provided at upper portions in the passenger compart 
ment of the automobile 12. In the second embodiment, at 
least an outlet of each of the bloWer 34 is provided at a head 
rest 36 constituting an upper position of the driver’s seat 32, 
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and air issues forward and downward. With this con?gura 
tion, when both the blowers 34 and air cleaning apparatus 14 
are operated, an air ?ow from the blowers 34 toward the 
suction unit 14B of the air cleaning apparatus 14 is generated 
as shown with the arrow A. 

[0065] The pollen eliminating apparatus 30 is controlled 
by the pollen eliminating ECU 22 (not shown in FIG. 3). In 
the second embodiment, when the closing signal is input to 
the pollen eliminating ECU 22 from the courtesy switch 24 
for the door opening 28 through which the driver gets into 
the automobile 12, the air cleaning apparatus 14 and the 
blowers 34 are operated for a predetermined period. When 
a closing signal is input to the pollen eliminating ECU 22 
from a courtesy switch 24 of another door opening 28 
through which a passenger gets into a seat other than the 
driver’s seat, only the air cleaning apparatus 14 (or the air 
cleaning apparatus 14 and other blowers 34 provided at the 
corresponding seat) is operated for the predetermined 
period. In addition of operating the air cleaning apparatus 
automatically after the door opening 28 is closed, the pollen 
eliminating ECU 22 may operate the air cleaning apparatus 
14 and the blowers 34 on the basis of a detection of manual 
operation of the pollen eliminating switch provided on the 
operation panel of the air conditioning system. 

[0066] Next, the operation of the second embodiment will 
be described. 

[0067] In the automobile 12 having the pollen eliminating 
apparatus 30 of the above-described structure, when the door 
opening 28 for the driver’s seat is closed with the door 26, 
the closing signal is inputted to the pollen eliminating ECU 
22 from the courtesy switch 24 corresponding to the closed 
door opening 28. The pollen eliminating ECU 22 to which 
the closing signal is input operates the fan 20 and the 
blowers 34 for the predetermined period. 

[0068] Then, an air ?ow from the blowers 34 toward 
substantially downward (direction toward the suction unit 
14B) along the driver is suctioned into the suction unit 14B 
of the air cleaning apparatus 14 together with pollen P which 
is ?oating around the driver and attached to the clothes and 
body of the driver. Thus, pollen P which entered into the 
passenger compartment together with the driver attaches to 
the pollen eliminating ?lter 18 and eliminated from the air, 
and clean air is discharged from the body 14A of the air 
cleaning apparatus 14. 

[0069] According to the pollen eliminating apparatus 30 of 
the second embodiment, pollen P existing in the passenger 
compartment of the automobile 12 can reliably be elimi 
nated within a short time. Further, air blows off pollen P in 
front of a face of the driver by the operation of the blowers 
34, and it is possible to prevent the driver from breathing in 
the pollen P. In addition, the pollen eliminating apparatus 30 
also includes another suction unit 14B for the ?oor 16 other 
than the suction unit 14B for the driver’s seat 32. Therefore, 
the pollen eliminating apparatus 30 also exhibits the sane 
effect as that of the pollen eliminating apparatus 10 of the 
?rst embodiment (including the effect of ?exible operation 
timing). 
[0070] Although the driver’s seat 32 is provided with the 
blowers 34 in the second embodiment exemplary, the inven 
tion is not limited to this structure. For example, one or all 
of the passenger seat 15 and back seats may be provided 
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with the blowers 34, instead of the driver’s seat 32, or 
together with the driver’s seat. The blower 34 is not limited 
to be provided at the headrest 36, and may be provided on 
a roof. 

[0071] Further, although the air cleaning apparatus 14 is 
described to have the plural suction units 14B in the second 
embodiment, the invention is not limited to this structure. 
For example, the suction unit 14B on the ?oor 16 may also 
combine a function for suctioning air from the blower 34, or 
the air cleaning apparatus 14 may con?gured not to have a 
suction unit 14B which suctions air in the vicinity of the 
?oor 16. If the air cleaning apparatus 14 has both the suction 
unit 14B for the driver’s seat 32 and the suction unit 14B for 
the ?oor 16, the operation of the air cleaning apparatus 14 
may be completed after the operation of the blower 34 is 
completed (the suction unit 14B may have the function for 
occasionally suctioning air only in the vicinity of the ?oor 
16). 
[0072] Furthermore, although the air cleaning apparatus 
14 and the blower 34 are controlled by the pollen eliminating 
ECU 22 in the second embodiment, the invention is not 
limited to this structure. For example, the air cleaning 
apparatus 14 and the blower 34 may be operated only 
manually in association with each other or independently 
from each other. 

Third Embodiment 

[0073] A pollen eliminating apparatus 40 as a dust reduc 
ing apparatus according to a third embodiment of the 
invention will be described based on FIGS. 4 to 6. 

[0074] As shown in FIG. 4A, the pollen eliminating 
apparatus 40 includes a minus ion generator 42 as an ion 
generator. The minus ion generator 42 is con?gured to eject 
minus ions (electrons) into the passenger compartment when 
it is operated, and negatively charges pollen P ?oating or 
scattered in the air in the passenger compartment. As shown 
in FIG. 5, the minus ion generator 42 (especially a minus ion 
ejecting portion) is disposed at a central portion of a front 
end of an inner surface of a roof 48. 

[0075] The pollen eliminating apparatus 40 further 
includes a charging unit 46 capable of positively charging a 
sunshade 44 as a dust attracting member. The charging unit 
46 selectively generates a charged state in which the sun 
shade 44 is positively charged, and a de-electri?ed state in 
which this charged state is released. In the third embodi 
ment, the charging unit 46 is con?gured to switch between 
a state in which a positive pole of a battery is connected to 
the sunshade 44 comprising a conductive material, and a 
state in which the sunshade 44 is grounded. In the state in 
which the sunshade 44 is positively charged, the sunshade 
44 attracts and captures negatively charged pollen P. 

[0076] As shown in FIG. 6, the sunshade 44 is a constitu 
ent member of the automobile 12 which is located inside of 
a side window 50 and which functions as a light shielding 
member. Referring back to FIG. 4A, the automobile 12 is 
provided with a sunshade housing 52 capable of accommo 
dating the sunshade 44. The sunshade 44 can be selectively 
move between a light shielding position where the sunshade 
44 projects from the sunshade housing 52 and is located 
inside of the side window 50 (in the passenger compart 
ment), and a housed position where the sunshade 44 is 
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accommodated in the sunshade housing 52 as shoWn in FIG. 
4B. The sunshade 44 is not limited to the structure in Which 
the sunshade 44 slides betWeen the light shielding position 
and the housed position. For example, the sunshade 44 may 
be con?gured so as to Wound up at the housed position in the 
sunshade housing 52. 

[0077] In the pollen eliminating apparatus 40, the minus 
ion generator 42 and the charging unit 46 are controlled by 
a pollen eliminating ECU 54. In the third embodiment, the 
pollen eliminating ECU 54 is electrically connected to the 
courtesy sWitch 24 and a limit sWitch 56. The limit sWitch 56 
outputs a light shielding position signal (ON signal for 
example) When the sunshade 44 is positioned at the light 
shielding position, and outputs a housed position signal 
(OFF signal for example) When the sunshade 44 is posi 
tioned at the housed position. Incidentally, the minus ion 
generator 42, the pollen eliminating ECU 54, the courtesy 
sWitch 24 and the limit sWitch 56 are omitted in FIG. 4B. 

[0078] When a closing signal is input from the courtesy 
sWitch 24 in a state in Which the light shielding position 
signal is input from the limit sWitch 56, the pollen elimi 
nating ECU 54 operates the minus ion generator 42 and 
causes the charging unit 46 to charge the sunshade 44. The 
pollen eliminating ECU 54 maintains the operation state of 
the minus ion generator 42 for the same predetermined 
period as that of the ?rst embodiment. On the other hand, the 
pollen eliminating ECU 54 does not cause the charging unit 
46 to sWitch the sunshade 44 into the de-electri?ed state until 
the housed position signal is inputted from the limit sWitch 
56. If the housed position signal is inputted, the pollen 
eliminating ECU 54 causes the charging unit 46 to bring the 
sunshade 44 into the de-electri?ed state. The pollen elimi 
nating ECU 54 not only operates the air cleaning apparatus 
automatically after the door opening 28 is closed but also 
operates the minus ion generator 42 and causes the charging 
unit 46 to charge the sunshade 44 on the basis of a detection 
of the manual operation of the pollen eliminating sWitch 
provided on an operation panel of the air conditioning 
system. In this case, the pollen eliminating ECU 54 can be 
con?gured such that the operation of the minus ion generator 
42 is stopped manually, and the sunshade 44 is de-electri?ed 
When it has moved to the housed position. 

[0079] Next, the operation of the third embodiment Will be 
described. 

[0080] In the automobile 12 to Which the pollen eliminat 
ing apparatus 40 having the above-described structure is 
applied, When the door opening 28 is closed With the door 
26 in a state in Which the sunshade 44 is positioned at the 
light shielding position, a closing signal is inputted from the 
courtesy sWitch 24 to the pollen eliminating ECU 54. The 
pollen eliminating ECU 54 to Which the light shielding 
position signal and the closing signal are inputted operates 
the minus ion generator 42 for the predetermined period, and 
causes the charging unit 46 to positively charge the sunshade 
44. 

[0081] At this time, pollen P in the passenger compartment 
is negatively charged, and the negatively charged pollen P is 
attracted to the positively charged sunshade 44 by electro 
static force. That is, the pollen P in the passenger compart 
ment is captured by the sunshade 44. When the sunshade 44 
moves to the housed position, the housed position signal is 
inputted to the pollen eliminating ECU 54 and the charging 
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unit 46 sWitches the sunshade 44 to the de-electri?ed state. 
When the sunshade 44 is de-electri?ed, the pollen P Which 
has been attracted to the sunshade 44 is separated therefrom 
(peels off and naturally drops) and collected in the sunshade 
housing 52. 
[0082] Thus, the pollen eliminating apparatus 40 electro 
statically captures pollen P Which is ?oating or scattered in 
the passenger compartment by the minus ion generator 42 
and the sunshade 44 Which is charged by the charging unit 
46. Dust can be moved and captured in the passenger 
compartment Without forcibly generating an air ?oW. There 
fore, in the pollen eliminating apparatus 40, it is unnecessary 
to cause all of the air in the passenger compartment to pass 
through a ?lter (pollen eliminating ?lter 18 or other pollen 
eliminating ?lter incorporated in the conventional air con 
ditioning system), and it is possible to reduce the amount of 
pollen in the passenger compartment sWiftly. 

[0083] Further, the pollen eliminating apparatus 40 
enables intensively capturing pollen by charging and attract 
ing the pollen in a necessary region, such as near the face of 
a passenger Where the passenger is prone to suffer if pollen 
P exists, and effectively reducing the pollen P. Minus ions in 
the air are considered to have a function of reducing fatigue 
or stress of a passenger, and therefore there is no problem 
even if minus ions are emitted toWard the passenger. Further, 
since it is unnecessary to generate an air ?oW as described 
above, the pollen P can be captured extremely quietly. 
[0084] The pollen eliminating apparatus 40 is provided 
independently from the air conditioning system of the auto 
mobile 12. Thus, the pollen eliminating apparatus 40 can be 
operated at a desired timing, and there is no need to Wait 
until the engine Water temperature rises as in a convention 
ally air conditioning system having a pollen eliminating 
?lter. In the third embodiment, the pollen eliminating appa 
ratus 40 can operate the minus ion generator 42 and the 
charging unit 46 immediately after the door opening 28 is 
closed (or at the same time), and can remove the pollen P 
Within a short time after a driver or passenger gets into the 
automobile. The air cleaning apparatus is reliably and 
sWiftly operated after the door opening 28 is closed since the 
pollen eliminating ECU 54 automatically activates the air 
cleaning apparatus 14. 
[0085] As described above, according to the pollen elimi 
nating apparatus 40 of the third embodiment, pollen P 
existing in the passenger compartment of the automobile 12 
can reliably be eliminated Within a short time. 

[0086] In the pollen eliminating apparatus 40, the sun 
shade 44 can be positioned at the housed position Where the 
sunshade 44 is accommodated in the sunshade housing 52. 
The pollen P is collected by de-electrifying the sunshade 44 
positioned in the housed position. Thus, it is possible to 
prevent the pollen P from ?oating or being scattered again 
in the passenger compartment. The pollen on the surface of 
the sunshade 44 is reliably removed, thereby enabling neW 
pollen P to be captured reliably. Pollen P Will be further 
reliably collected if a pollen retaining means Which retains 
the collected pollen P and makes it easy to dispose of the 
pollen P is provided in the sunshade housing 52, or if the 
suction unit 14B of the air cleaning apparatus 14 of the ?rst 
or second embodiment is brought into communication With 
the sunshade housing 52. 

[0087] Further, for example, a driving unit Which moves 
the sunshade 44 betWeen the light shielding position and the 
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housed position can be provided so that the sunshade 44 is 
automatically moved to the light shielding position When a 
signal indicating opening of the door opening 28 is inputted. 
In this case, the minus ion generator 42 and the charging unit 
46 can be operated immediately after the door opening 28 is 
closed, and the pollen P can be eliminated more reliably and 
sWiftly. At that time, the pollen eliminating ECU 54 may 
automatically move the sunshade 44 to the housed position 
at the time When the operation of the minus ion generator 42 
is stopped. 

[0088] Although the sunshade 44 is used as a dust attract 
ing member in the third embodiment, the invention is not 
limited thereto. Other members or parts constituting the 
automobile 12 or dedicated components of the pollen elimi 
nating apparatus 40 may be the dust attracting member. 

[0089] The invention is not limited to the structure in 
Which the sunshade 44 or other dust attracting member can 
be positioned at a position (light shielding position) Which is 
exposed in the passenger compartment and a position 
(housed position) accommodated in the housing unit. It may 
be ?xed in the passenger compartment, or detachably 
attached in the passenger compartment. In a structure in 
Which the sunshade 44 is used as the dust attracting member, 
the sunshade 44 is not limited to a con?guration in Which it 
shields light inside the side WindoW 50 in the back seat. A 
sunshade of a sunroof can also be used. Further, in the 
invention, the layout of the minus ion generator 42 is not 
limited to that described above. 

Fourth Embodiment 

[0090] Apollen eliminating apparatus 60 as a dust reduc 
ing apparatus according to a fourth embodiment of the 
invention Will be described based on FIG. 7. 

[0091] The pollen eliminating apparatus 60 of the fourth 
embodiment prevents pollen P, Which are attached on 
articles brought into the passenger compartment by a pas 
senger, from ?oating or being scattered in the passenger 
compartment. In this point, the pollen eliminating apparatus 
60 has different ef?ciency from the pollen eliminating appa 
ratuses 10, 30 and 40 Which eliminate pollen P in the air and 
pollen P attached to clothes and body of a passenger. 

[0092] As shoWn in FIG. 7, the pollen eliminating appa 
ratus 60 includes a carry-on article box (accommodating 
space) 62 provided under a seat cushion 15A of a passenger 
seat 15. The carry-on article(s) (not shoWn) can be put in the 
carry-on article box 62 and be covered With the seat cushion 
15A, thereby isolated from the passenger compartment, and 
pollen P attached to the carry-on article is prevented from 
?oating in the passenger compartment. 

[0093] The pollen eliminating apparatus 60 includes the 
air cleaning apparatus 14. The suction unit 14B of the air 
cleaning apparatus 14 suctions air in the carry-on article box 
62. The body 14A (not shoWn) is disposed beloW the 
passenger seat 15 as like as the ?rst embodiment. In the 
fourth embodiment, in addition to the suction unit 14B 
shoWn in FIG. 7, the air cleaning apparatus 14 includes 
another suction unit 14B (not shoWn) Which is suitable for 
suctioning pollen P on the ?oor 16 and pollen P Which is 
caught up by the Wind from the ?oor 16. 

[0094] The air cleaning apparatus 14 is controlled by the 
pollen eliminating ECU 22 (not shoWn) as in the ?rst 
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embodiment. The air cleaning apparatus 14 suctions air from 
the carry-on article box 62, generates an air ?oW to separate 
the pollen P from the carry-on article, and captures the 
separated pollen P by the pollen eliminating ?lter 18. Thus, 
in the fourth embodiment, the air cleaning apparatus 14 
corresponds to both of separating unit and capture unit. 

[0095] Next, the operation of the fourth embodiment Will 
be described. 

[0096] In the automobile 12 having the pollen eliminating 
apparatus 60 of the above-described structure, When the door 
opening 28 for the driver’s seat is closed With the door 26, 
a closing signal is inputted from the courtesy sWitch 24 to 
the pollen eliminating ECU 22. The pollen eliminating ECU 
22 to Which the closing signal is inputted operates the fan 20 
and the bloWer 34 for a predetermined period. 

[0097] During the operation of the air cleaning apparatus 
14, the driver puts the carry-on article(s) such as shoes or a 
bag in the carry-on article box 62 under the passenger seat 
15, and the opening of the carry-on article box 62 is closed 
With the seat cushion 15A. Thus, pollen P attached to the 
carry-on article is prevented from ?oating or being scattered 
directly into the passenger compartment. By the air cleaning 
apparatus 14 Which is operating as described above, the 
pollen P attached to the carry-on article(s) is reliably and 
sWiftly removed from the carry-on article(s) in the box 62. 
Therefore, When the carry-on article box 62 is opened again, 
pollen P in the carry-on article box 62 Will not scattered or 
?oat in the passenger compartment. 

[0098] According to the pollen eliminating apparatus 60 of 
the fourth embodiment, pollen P existing in the passenger 
compartment of the automobile 12 can reliably be elimi 
nated Within a short time. The amount of pollen P in the 
passenger compartment is reduced, and pollen P ?oating or 
scattered in the passenger compartment are prevented from 
increasing. In addition to the suction unit 14B for the 
carry-on article box 62, the pollen eliminating apparatus 60 
includes another suction unit 14B for the ?oor 16, thereby 
exhibiting the same effect (including effect of the ?exible 
operation timing) as that of the pollen eliminating apparatus 
10 of the ?rst embodiment. 

[0099] Although the air cleaning apparatus 14 is con?g 
ured to be controlled by the pollen eliminating ECU 22 in 
the fourth embodiment, the invention is not limited thereto. 
For example, the air cleaning apparatus 14 can be operated 
only manually. 

[0100] Further in the fourth embodiment, although the air 
cleaning apparatus 14 includes the plural suction units 14B, 
the invention is not limited to this structure. For example, the 
air cleaning apparatus 14 may not have the suction unit 14B 
that suctions air in the vicinity of the ?oor 16. In this case, 
or in a structure in Which a dedicated air cleaning apparatus 
14 is provided for the carry-on article box 62, the air 
cleaning apparatus 14 may be operated after the carry-on 
article box 62 is covered With the seat cushion 15A (after this 
covering operation is detected). 

[0101] Furthermore, the air cleaning apparatus 14 is con 
?gured to function as the separating unit in the fourth 
embodiment, but the invention is not limited thereto. An 
independent separating unit for separating the pollen P from 
the carry-on article(s) in the carry-on article box 62 may be 
provided. 
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Fifth Embodiment 

[0102] A pollen eliminating apparatus 70 as a dust reduc 
ing apparatus of a ?fth embodiment of the invention Will be 
described based on FIGS. 8 and 9. 

[0103] The pollen eliminating apparatus 70 of the ?fth 
embodiment prevents pollen P Which is attached to carry-on 
article(s) brought into the passenger compartment by a 
passenger from ?oating or being scattered in the passenger 
compartment. In this point, the pollen eliminating apparatus 
70 has the same ef?ciency as the pollen eliminating appa 
ratus 60 of the fourth embodiment and has different ef? 
ciency from the pollen eliminating apparatuses 10, 30 and 
40. 

[0104] As shoWn in FIG. 8, the pollen eliminating appa 
ratus 70 includes a glass case 72 as an accommodating space 
for accommodating carry-on article(s). The glass case 72 is 
a case capable of opening/closing for accommodating rela 
tively small carry-on article(s) such as glasses or sunglasses 
of a passenger. In the ?fth embodiment, the glass case 72 is 
disposed at a central portion of a front end of the roof 48 as 
shoWn in FIG. 9. 

[0105] Referring back to FIG. 8, the pollen eliminating 
apparatus 70 includes an air cleaning apparatus 74 as a 
capture unit. The air cleaning apparatus 74 includes the 
pollen eliminating ?lter 18 and the fan 20 in its body 74A. 
Similarly to the air cleaning apparatus 14, the air cleaning 
apparatus 74 suctions air from a suction unit 74B by 
operating the fan 20, such that the air passes through the 
pollen eliminating ?lter 18 and is discharged. The suction 
unit 74B of the air cleaning apparatus 74 is in communica 
tion With a glass case 72. 

[0106] According to this structure, the air cleaning appa 
ratus 74 suctions pollen P in the air inside the glass case 72 
through the suction unit 74B so that the pollen is attached to 
the pollen eliminating ?lter 18, and sends the air from Which 
the pollen P is eliminated into the passenger compartment as 
clean air. Although it is not illustrated in the draWing, the air 
cleaning apparatus 74 is disposed at substantially central 
portion of the roof 48, and the air cleaning apparatus 74 is 
used only for eliminating pollen P attached to the carry-on 
article (incidentally, the air cleaning apparatus 74 may be in 
communication With another accommodating space other 
than the glass case 72). 

[0107] The pollen eliminating apparatus 70 includes an air 
noZZle 78 connected to a compressed air source 76. The air 
noZZle 78 ejects the compressed air into the glass case 72, 
and pollen P attached to the carry-on article (glasses G in 
FIG. 8) in the glass case 72 are separated from the carry-on 
article. The compressed air source 76 may be a compressor, 
or an air tank and an on/off valve provided betWeen the 
compressor and the air noZZle 78. The compressed air source 
76 and the air noZZle 78 correspond to the separating unit of 
the invention. 

[0108] The air cleaning apparatus 74 and the compressed 
air source 76 are controlled by a pollen eliminating ECU 80. 
When a signal indicating that a carry-on article such as the 
glasses G is accommodated in the glass case 72 is inputted 
to the pollen eliminating ECU 80 from an optical sWitch (not 
shoWn) or the like, or When a signal indicating that the glass 
case 72 is opened and then closed is inputted from the limit 
sWitch or the like, the pollen eliminating ECU 80 operates 
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the compressed air source 76 and the fan 20 for a pre-set 
time period. The operation of the compressed air source is, 
for eXample, actuation of the compressor, and supply of 
compressed air to the air noZZle 78 by the opening operation 
of a valve provided doWnstream of the air tank. 

[0109] In the ?fth embodiment, the pollen eliminating 
ECU 80 is electrically connected to a passenger’s handy 
sWitch 82. When the ON signal is input from the handy 
sWitch 82, the compressed air source 76 and the fan 20 are 
also operated for the pre-set time period. 

[0110] Next, the operation of the ?fth embodiment Will be 
described. 

[0111] According to the automobile 12 having the pollen 
eliminating apparatus 70, if a passenger accommodates a 
carry-on article such as the glasses G into the glass case 72, 
a signal indicating this fact is inputted to the pollen elimi 
nating ECU 80. Then, the pollen eliminating ECU 80 
operates the compressed air source 76 and the fan 20 of the 
air cleaning apparatus 74. 

[0112] As a result, compressed air is ejected from the air 
noZZle 78 toWard the glasses G, and pollen P attached to the 
glasses G Will scatter in the glass case 72. The scattered 
pollen P is suctioned into the air cleaning apparatus 74 
together With air in the glass case 72. The pollen P is 
suctioned by the pollen eliminating ?lter 18 When the air 
?oW passes through it, and clean air is discharged from the 
air cleaning apparatus 74. 

[0113] If a count of a timer incorporated in the pollen 
eliminating ECU 80 reaches the pre-set time, the pollen 
eliminating apparatus 30 stops the operation of the com 
pressed air source 76 and the fan 20. The fan 20 may be set 
to be stopped after the compressed air source 76 is stopped. 

[0114] By accommodating the carry-on article in the glass 
case 72, pollen P attached to the carry-on article is prevented 
from ?oating or being scattered directly in the passenger 
compartment. The pollen P attached to the carry-on article is 
reliably and sWiftly eliminated from the carry-on article boX 
62 by the air cleaning apparatus 14. Thus, pollen P in the 
carry-on article boX 62 is prevented from ?oating or being 
scattered in the passenger compartment When the carry-on 
article boX 62 is opened once again. Further, since com 
pressed air ejecting from the air noZZle 78 forcibly separate 
the pollen P attached to the carry-on article, pollen P is 
further eliminated, and the amount of pollen existing in the 
glass case 72 is further reduced. Providing the glass case 72 
for accommodating the carry-on article enables a structure 
such that pollen P attached to the carry-on article can 
forcibly separated using the compressed air as described 
above. 

[0115] According to the pollen eliminating apparatus 70 of 
the ?fth embodiment, pollen P existing in the passenger 
compartment of the automobile 12 can reliably be elimi 
nated Within a short time. That is, the amount of pollen P in 
the passenger compartment is reduced, and pollen P ?oating 
or scattered in the passenger compartment is effectively 
prevented from increasing. 

[0116] Although the glass case 72 is provided therein With 
the air noZZle 78 constituting the separating unit in the ?fth 
embodiment, the invention is not limited to this structure. 
The glass case 72 may not be provided With the air noZZle 
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78, and another separating unit Which vibrates the carry-on 
article to separate the pollen P can be provided instead of the 
air noZZle 78. The former structure is the same as that of the 
pollen eliminating apparatus 60 of the fourth embodiment 
except that the air cleaning apparatus 74 is used only for 
eliminating pollen of a carry-on article. The controlling 
operation of the pollen eliminating ECU 80 is not limited to 
as that of the ?fth embodiment. For example, a trigger signal 
Which activates the compressed air source 76 and the fan 20 
may be only one of a signal of the optical sensor or limit 
sWitch (as described above), and a signal of the handy sWitch 
82. The stop conditions of the compressed air source 76 and 
the fan 20 are not limited to the pre-set time. For example, 
the stop conditions may be that a signal indicating that the 
amount (or concentration) of pollen in the glass case 72 
becomes equal to or smaller than a pre-set value is outputted 
from the pollen sensor, and that an OFF signal is inputted 
from the handy sWitch 82 or the like. Although in the ?fth 
embodiment the air cleaning apparatus 74 is provided as the 
capture unit, the invention is not limited to this structure. For 
example, the minus ion generator and the dust attracting 
member as shoWn in the third embodiment may constitute 
the capture unit. 

Sixth Embodiment 

[0117] Apollen eliminating apparatus 90 as a dust reduc 
ing apparatus of a sixth embodiment of the invention Will be 
described based on FIG. 10. 

[0118] The pollen eliminating apparatus 90 of the sixth 
embodiment prevents pollen P attached to the carry-on 
article brought into the passenger compartment by a pas 
senger from ?oating or being scattered in the passenger 
compartment. In this point, the pollen eliminating apparatus 
90 has the same ef?ciency as the pollen eliminating appa 
ratuses 60 and 70 of the fourth and ?fth embodiments, but 
is different in the structure that does not have the accom 
modating space for accommodating carry-on articles. 

[0119] As shoWn in FIG. 10, the pollen eliminating appa 
ratus 90 includes the air cleaning apparatus 14 as a capture 
unit. The suction unit 14B (at least one of the suction units 
14B) of the air cleaning apparatus 14 has its opening opened 
toWard the back seat, and suctions air in the passenger 
compartment from a loWer position of the back seat. The air 
cleaning apparatus 14 is controlled by the pollen eliminating 
ECU 22 (not shoWn) in the same manner as that of the ?rst 
embodiment. 

[0120] The pollen eliminating apparatus 90 includes a 
vibrator 92 as a separating unit Which separates pollen P 
attached to the carry-on article by vibrating the carry-on 
article. In the sixth embodiment, the vibrator 92 is provided 
on a connection portion betWeen the vehicle body and an 
assist grip 94 for the back seat. The vibrator vibrates the 
assist grip 94 by for example converting rotation of a motor 
into a reciprocating motion by unit of a crank mechanism, or 
by rotating an eccentric shaft by the motor, or by rotating the 
eccentric shaft by the motor. The vibrator 92 may comprise 
a pieZoelectric element instead of the motor. 

[0121] The vibrator 92 is con?gured to be activated When 
a handy sWitch is turned ON by the passenger, and to be 
stopped after a predetermined time has elapsed from the 
time When the handy sWitch is turned OFF by the passenger. 
The vibrator 92 may be controlled by the pollen eliminating 
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ECU 22 (through pollen eliminating ECU 22), or may be 
operated independently from the air cleaning apparatus 14. 

[0122] Next, the operation of the sixth embodiment Will be 
described. 

[0123] According to the automobile 12 having the pollen 
eliminating apparatus 90 of the above structure, When the 
door opening 28 is closed With the door 26, a closing signal 
is inputted from the courtesy sWitch 24 to the pollen elimi 
nating ECU 22. The pollen eliminating ECU 22 to Which the 
closing signal is inputted operates the fan 20 and the bloWer 
34 for the predetermined period. 

[0124] During the operation of the air cleaning apparatus 
14, the passenger for example, hangs a hanger H on Which 
a jacket J is hung on the assist grip 94, and turns the handy 
sWitch ON. Then, the vibrator 92 is operated to vibrate the 
assist grip 94, and the vibration is transmitted to the jacket 
J through the hanger H, thereby pollen P attached to the 
jacket J is shaken off from the jacket J (separated). At that 
time, since the air cleaning apparatus 14 is operated, pollen 
P Which Were shaken off from the jacket J are suctioned into 
the air cleaning apparatus 14, so that the pollen P can 
reliably be and sWiftly eliminated from the passenger com 
partment. 

[0125] According to the pollen eliminating apparatus 90 of 
the sixth embodiment, pollen P existing in the passenger 
compartment of the automobile 12 can reliably be elimi 
nated Within a short time. That is, the amount of pollen P in 
the passenger compartment is reduced, and pollen P is 
prevented from ?oating or being scattered in the passenger 
compartment. According to the pollen eliminating apparatus 
90, the air cleaning apparatus 14 eliminates not only pollen 
P shaken off from the jacket J but also pollen P ?oating or 
being scattered in the passenger compartment (pollen P 
Which is entered into the passenger compartment together 
With the passenger), thereby exhibiting the same effect as 
that of the pollen eliminating apparatus 10 of the ?rst 
embodiment. 

[0126] Although the vibrator 92 is con?gured to be oper 
ated When the passenger turns ON the handy sWitch in the 
sixth embodiment, the invention is not limited to this struc 
ture. The sWitch of the vibrator 92 can be incorporated in the 
assist grip 94 for example, so that the sWitch can automati 
cally be turned ON by the Weight of the hanger H on Which 
a jacket J is hung, and the vibrator 92 may automatically be 
operated. It is more effective if the air cleaning apparatus 14 
(especially the suction unit 14B thereof) is disposed beloW 
the assist grip 94, such that a distance through Which pollen 
P shaken off from the jacket J move in the passenger 
compartment can be reduced. 

[0127] In each of the embodiments, pollen P can be 
eliminated from the passenger compartment as a dust. HoW 
ever, not only pollen, but also various dusts Which are 
?oating or scattered in the air or attached to a passenger (or 
passenger’s clothes) or a carry-on article can be prevented 
from entering into the passenger compartment by using the 
apparatus according to any of the embodiments. In the 
structure using the air cleaning apparatus 14 or 74 the 
eliminating ability of the dust can be enhanced if the pollen 
eliminating ?lter 18 is appropriately modi?ed or added in 
accordance With the type of dust to be eliminated. 




